EVM User's Guide: LP5810 LP5811 LP5812 LP5813
LP5813 Sample Code
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Description Features
This document describes the preparation and usage + LP5813 Synchronous Boost 4 x 3 Matrix RGB LED
of the sample code for the LP5813 device when driver with autonomous control
paired with a LP-MSPMOL1306. Following the + LP5812 4 x 3 Matrix RGB LED driver with
instructions provided for setup, the installed code autonomous control
lights up the LEDs on the LP5813-12WCSPEVM and + LP5811 synchronous boost 4 channels RGB LED
LP5813-12WSONEVM. The LP5813 device can use a driver with autonomous control
standard 12C module of the MCU to communicate to + LP5810 4 channels RGB LED driver with
the LED drivers. autonomous control

+ LP-MSPMOL1306, Arm 32-bit Cortex-MO0+, up to

32MHz
Applications

» Portable and wearable electronics: e-cigarette,
earbuds and charging case

* Gaming and home entertainment: smart speaker,
RGB mouse, video doorbell

* Industrial HMI: EV charger, factory automation
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1 Introduction

The sample code showcases the ability to light up the LEDs on the LP5813-12WCSPEVM &
LP5813-12WSONEVM. The sample code can suit for all EVM. This helps the user to be able to light up the
EVM without any modification to the sample code.

There are four modes in the code: 1) LED_Manual mode; 2) RGB_Manual mode; 3) LED_Auto mode; 4)
RGB_Auto mode. The RGB_Manual mode is selected by default. Section 3.2 describes how to work with EVM
jumper setting between the modes. In the LED_Manual mode, MCU can control 4 white LEDs on the EVM

to realize animation patter by sending the 12C commands in real time; In the RGB_Manual mode, MCU can
control 4 RGB LEDs on the EVM to realize animation patter by sending the 12C commands in real time; In the
LED_Auto mode, MCU can config the EVM by sending one-time commands, the LED driver can control the

4 white LEDs to play the pre-defined patter using internal animation engine by itself. In the RGB_Auto mode,
MCU can config the EVM by sending one-time commands, the LED driver can control the 4 RGB LEDs to play
the pre-defined patter using internal animation engine by itself.

More detail about the system specification can be found in Section 3.2.
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2 Software Setup
To set up the software for the MSPMOL1306 LaunchPad™, please follow the below steps:

1. Download and install Code Composer Studio™.

2. Download and install MSPMO-SDK.

3. Setup the environment.

4. Download and import sample code, Importing the Code Composer Studio (CCS) project according to the
process provided in the link: Importing a CCS Project.

5. Load the program according to the process provided in the link: Building and Running Your Project.

2.1 CCS Installation

This section details setps and tips for CCS installation. Remember to save CCS at the address and the default
installation place that is suggested.

1. Download Code Composer Studio integrated development environment (IDE) (Version 12.8.0), start
installation and keep pressing Next.

'ﬁ Setup — X

Setup - Code Composer Studio 12.3.0.00005

an

Welcome to the Code Composer Studio 12.3.0.00005 Setup Wizard

50

code composer™
STUDIO

Next > Cancel

Figure 2-1. CCS Installation
2. Select MSPMO support component.

SNVU940 — JANUARY 2025 LP5813 Sample Code 3
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://software-dl.ti.com/ccs/esd/documents/users_guide/ccs_getting-started.html#importing-a-ccs-project
https://software-dl.ti.com/ccs/esd/documents/users_guide/ccs_getting-started.html#building-and-running-your-project
https://www.ti.com/tool/download/CCSTUDIO/12.8.0
https://www.ti.com
https://www.ti.com/lit/pdf/SNVU940
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNVU940&partnum=LP5810

13 TEXAS

INSTRUMENTS
Software Setup www.ti.com
WO ) . [
| §P Setup - X

Select Components ho’

Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to continue.

[C] MSP430 ultra-low power MCUs Click on a component to get a detailed description
[7] SimpleLink™ MSP432™ low power + performance MCUs
[@ MSPMO 32-bit Arm Cortex-M0+ General Purpose MCUs ]
L] SimpleLink™ CC13xx, CC26xx and CC23xx Wireless MCUs,
[] SimpleLink™ Wi-Fi® CC32xx Wireless MCUs
[[] €C2538 IEEE 802.15.4 Wireless MCUs
[[] C2000 real-time MCUs
[] TM4C12x ARM® Cortex ® -M4F core-based MCUs
[[] Hercules™ Safety MCUs
[ Sitara™ AM3x, AM4x, AMSx and AM6x MPUs
[] Sitara™ AM2x MCUs
[C] OMAP-L1x DSP + ARM39® Processor
[] DaVinci (DM) Video Processors
[C] OMAP Processors
[[] TDAx Driver Assistance SoCs & Jacinto DRAx Infotainment SoCs
[[] C55x ultra-low-power DSP
[[] C6000 Power-Optimized DSP
[] 66AK2x multicore DSP + ARM® Processors & C66x KeyStone™ multicore DSP
[[] mmWave Sensors
[[] C64x multicore DSP
[] uCD Digital Power Controllers
[C] PGA Sensor Signal Conditioners

< Back Next > Cancel

Figure 2-2. MSPMO Support Selection
Select J-link if required.
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- X

r;ﬁ;tup
Install debug probes h=’

Select the debug probes you want installed.

Spectrum Digital Debug Probes and Boards
| secGer-Link |

< Back Next> Cancel

Figure 2-3. J-Link Selection
2.2 MSPMO0-SDK Installation

The MSPMO-SDK provides the ultimate collection of software, tools, and documentation to accelerate the
development of applications for the MSPMO MCU platform, providing a consistent and cohesive experience with
a wide variety of drivers, libraries, and examples under a single software package. This section details steps to
install MSPMO-SDK. After installation, the default SDK directory path is: C:\fi\mspmO_sdk _x_xx_xx_xx.

1. Before downloading, a myTl account is required. Register for a myTI account here.
2. Download the latest MSPMO-SDK from the product page. Click Download options, select the operating
system, and click the file name to start downloading.
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MSPMO-SDK

Overview Downloads

Downloads

Supp

Downloads

SOFTWARE DEVELOPMENT K

Support & training

MSPMO0-SDK — MSPMO Software Development Kit (S

SDK)

rled products & hardware

Supported products & hardware

@ mspmo_sdk_1_20_01_06.exe — 131070 K
ﬁ mspmO_sdk_1_20_ 06.run 131243 K
@ mspmi_sdk_1_20_01_06.app.2if 33676

MDS5 checksum

MSPMO SDK f

MD5 checksum

MSPMO SDK fo

u]

# Setup

Setup - mspm0_sdk 1.20.01.06

Welcome to the mspm0_sdk 1.20.01.06 Setup Wizard.
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MDS5 checksum 07

Figure 2-4. MSPM0-SDK Download
3. After downloading, follow the steps in Figure 3-4 to finish installation.

X

o X

& Setup
License Agreement

i3 TEXAS INSTRUMENTS

Please read the following License Agreement. You must accept the terms of this
ore with the

Texas Instruments Incorporated

5710ff880e1e41086aebd00e32e6f87d

a51be1f1808e8323ceel%eB1ff2d024a

c0b9011989983%ae6dfc26aba7bScc

# Setup

Installation Directory

Browse

[ ]

®

&

®

u]

X
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Please specify the directory where mspm0_sdk 1.20.01.06 will be installed.

The following directories will be created in this directory:

mspmO0_sdk_1.20.01_06

Software License Agreement

1s
) MATERIALS

~—T"]

Installation Directory

IMPORTANT - PLEASE CAREFULLY READ THIS A MENT, CH

DIsELavE: LIC!

¢ U A AND AGREE TO

T »™ OR BY USING THE
LICENSED MATERIALS. YOU (1 YOU HAVE THE LEGAL Y

Do you accept this license?

" OR
[9 i ,as'seinsnsl
(O | do not accept the agreetvt

7

/

& Setup & Setup = o X & Setup = o X
Ready to nstll i3 TEXAS INSTRUMENTS | instting i3 TEXAS INSTRUMENTS Completing the mspm0.sdk 1.20.01.06 Setup Wizard

Setup is now ready to begin installing mspm0_sdk 1.20.01.06 on your computer. Please wait while Setup installs mspm0_sdk 1.20.01.06 on your computer. Setup has finished installing mspm0_sdk 1.20.01.06 on your

computer,
o Insiafing 9 View MSPMO SDK Release Notes
Unpacking C 0l pi_guide\htmi\foc_types_8h_inclmds R T
I INSTRUMENTS
<Back Con Ppeteeeeed> <Back <Back Cancel

2.3 Environment Setup

Figure 2-5. MSPMO0-SDK Install Step-by-Step

For SDK introduction and installation, see Section 3.2.2. If CCS and SDK are installed at the customized
address, use the following steps so that CCS loads SDK successfully.
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PoN =

Window | Help Ste p 1
New Window
Editor >
Appearance >
Show View >
Perspective >
Navigation >

Select Window — Preferences.

As the MSPMO SDK is instailled in the C:\ drive, add C:\ as the product discovery path.
Refresh the Discovered products window. The MSPMO SDK is recognized automatically.
Click the Apply and Close button. The new imported project loads the SDK automatically.

&P Preferences

| type filter text
General
v Code Composer Studio
Advanced Tools
> Build
Debug
Grace
Products
Help
Install/Update
Run/Debug
Terminal
Version Control (Team)

Step2

Product discovery path:
Mi/ees1270

[IC/Program Files/Texas Instruments

Discovered products:

~ =\ MSPMO SDK A
& 21001 (C/t n
& 21000 (C/ti/m

& 10004 [C/t
~ =\ MSPMO SDK
& 0.56.0.01_eng [C
< 055003 ena IC

Remove

Refresh

Install...

Uninstall

Details.

[ Search for products each time Code Composer Studio starts (may affect start-up time)

& 1.10.1.05 [C/t

10103 [C/t

41,0004 (C/t
v = MSPMO SDK

& 056001 ena [C-/ti/msnm0 s

4% 1.20005 [C:/ti/mspm0_sdk_1_20_00_05]

v

@ 3 45 Show advanced settings

[Jsearch for products each time Code Composer Studio starts (may affect start-up time)

Restore Defaults Apply

Apply and Close Cancel @ a3 g8 Show advanced settings

Figure 2-6. Load SDK Product

~ =\ MSPMO SDK
& (156001 ena [C-/ti/menm sdk 0 56 00 01 enn

[JSearch for products each time Code Composer Studio starts (may affect start-up time)

Restore Defaults

Apply

Cancel

Restore Defaults Apply
@ g 248 Show advanced settings Apply and Close Cancel
@ Preferences Step3 o x @ Step4d
[type filter text Products v v g [type filter text Products v
General PROrHE dRScvery patt | > el ) Product discovery path:
v Code Composer Studio _— v Code Composer Studio =
Advanced Tools BC//c1270 Add.. Advanced Tools Ci/ti/ccs1270 Add...
Build Cti Edit Build /i i
Debug [1C/Program Files/Texas Instruments. Debug :/Program Files/Texas Instruments
Grace Mec Remove Geace = Remove
s P products | Progress Information
Help Discovered products: Help = Operation InNprogtess
Install/Update EM e Install/Updat] @ e
Run/Debug I—] Run/Debug
e LU — terminer | —
Version Control (Team) 221000 Version Cont
¥ 20004 (C/ti/m pibewl) Uninstall
4 200.02_internal .
$15000 (Ch Details... i Details..
¥ 1.20.1.06 [C:/ti/mspm X

SNVU940 — JANUARY 2025
Submit Document Feedback

LP5813 Sample Code

Copyright © 2025 Texas Instruments Incorporated

7


https://www.ti.com
https://www.ti.com/lit/pdf/SNVU940
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNVU940&partnum=LP5810

13 TEXAS
INSTRUMENTS

Sample Code Structure www.ti.com

3 Sample Code Structure

3.1 Flow Diagram

Figure 3-1 depicts the flow in the sample code.

Start

SYSCFG_DL _init() »  Setup MCU

h 4

Manual_Execute LP581x I2C address
_12C_Address() g Initialization

i

LP581x family?

LP5811/3 LP5810/2

\ 4 4

Chip Initialization

(Include Boost) Chip Initialization

Is animation
enable?

Is animation
enable?

\ 4 \ 4
RGB_Auto() RGB_Manual() LED_Manual() LED_Auto()
Figure 3-1. Sample Code Flow Diagram
3.2 System Setup
This section describes how the sample code works with the EVM's jumper setting.
The code supports:
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e LP5813
e LP5812
« LP5811
e LP5810

+ LP5813-12WCSPEVM
+ LP5813-12WSONEVM
+ LP5811-10EVM

According to the flow diagram, we can see we have 4 different functions to implement different LED effect.
RGB_Auto() function means that using internal animation function & TCM structure to control 4 RGB LEDs
without real time 12C communication. RGB_Manual() means that using TCM structure to control 4 RGB LEDs
with real time 12C communication to realize LED effect. LED_Auto() means that using internal animation to
control 4 LEDs without real time 12C communication. LED_Manual() means that only using real time 12C
communication to control 4 LEDs with real time 12C communication.

Here is the detail jumper setting for each function.

1. RGB_Auto(Q);

RGB Module

USB2ANY_12

.J922 n3 < J11

|‘| 3-u- |‘| ZU‘ |.|

OUT3

SDA_12

OUT2 OUTl

J23 P VIN_13 = J?

LP5813 Module
TP1

VIN_U2A_13

s g
.

J19 scL_12
SYNC

02
[ fcs

2|%|0 08
S(=jp 0=

Jé
UCC_12

TP2

@UCC_UZﬁ_lZ ULED_U2A_12  UOUT_13
326 12| |

ULED_12] ULED| =

TP5 VUCC_EXT_12 ULED_EXT_12
LP5812 Module TPs @

Cl—/—
GND TCH mope o0 EN-13)

0UT3_ 129 c t C E
Ems J13 =m
OUT2_12 OUT3 OUTO  OUTI_13
J35 J14 wm SYNC J8
0UT1_12 0UT2_13 t ®. Sy
N J34 J15 wm g’
QUTO_12 OUTO OUT3 OUT3.13 |eNd
JEE]uss [« 0w w]'516 mom 5
Jl e = = = TP3
J20 % GND
DIRECT-MODE @ UOUT_13
% GND
D8 D7 Dé D5 J22

"B B BW

0UT3 OUT2 OUTI OUTO
WLED Module

0UTO_13
- = SW

u1
D Tl c2

R4[ I
RS0

SCL 13

o J32 mm

SDA_13 USB2ANY_13

TexAs

lNSTRUMENTS LED013
LP5813/LP5812WCSP EVM

For evaluation only; not FCC approved for resale.

Figure 3-2. 4-Scan Mode and Enable Boost without External Power supply

2. RGB_Manual();
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RGB Module

USB2ANY_12 SDA_12

[]s2s
[F5]524

J19 scL_12
3|%|0 03
5(=jo 0=

Jé

UCC_12

D.n?

SYNC
02
[ es

TP2

UCC_ U2ﬁ 12 ULED_U2A_12 UOUT

J26
UCC_12 ULED_12]

TP5 VUCC_EXT_12 ULED_EXT_12
LP5812 Module TPs @

13

®
®

ULED_12

LP5813 Module
TP1

vIN_13 /% 37 VIN_U2A_13

L

GND EN_13] €l

TCH MODE

SLee

OUT3 0UuTO

GND
outa_t29
e,
ouT2_12
RE]
ouT1_12
\ 334
0UTO_12

ouTo_13
J13 =
0uT1_13
Ji4 ==
0UT2_13
J15| ==
0UT3_13
J16 ==

0UTO _ 0UT3

0UT3 ouUT2 OUTl
WLED Module

o Ja
= SW

J30

<
=4
Q
(=

R4[ I
RS0

SCL_13

J28 w_m

"sDA_13 USB2ANY_13

J22 = GND
% TexAs :
INSTRUMENTS LEDO13

LP5813/LP5812WCSP EVM

For evaluation only; not FCC approved for resale.

JS

J20 = GND

Figure 3-3. 4-Scan Mode and Enable Boost without External Power supply

3. ’ LED_Auto(Q);

. J31
zﬁ .

. J27 D3

.0.

RGB Module

USB2ANY_12 SDA_12

[
[ iee

J18 scL_12

GND

|Z|Jl7

SYNC

02
[ fe3

UCC U2ﬁ 12 ULED_U2A_12 UOUT_13

J26 J.
UCC 12 ULED_12 ULED ¢

Tp5 UCC_EXT_12 ULED_EXT_12 ULED_12
LP5812 Module TP @

. . J3 Dl

o3| =

OUT2 OUTl

J23

LP5813 Module

w UIN_EXrT;1]3 TP1

vin13filgz  VIN.U2A_13

L1

. GND EN_13 c1.—|

TCM-MODE

GND
0UT3_12 .=
J36, | "
DUT2_12 OUT3 0OUTO
J35
oUT1_12
34 15[ w_m
‘0UTO_12  OUTO  OUT3, O0UISIY

E]Jaa tE[:E ‘316 mm

DI RECT-MODE
D8 D7 Dé

0uUTO_13

0uT1_13
Ji4| =

0UT3 0UT2 OUTl
WLED Module

o w313 mm

0UT2_13

D5

ouTO

Dm

SYNC

e Ja

USH pqpgm g
~lcz RS[ 1] 8

- "8 scL_13.

.... °J28u

J30

"‘J32u

“spA_13 USB2ANY_13

GNI3
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LP5813/LP5812WCSP EVM

For evaluation only; not FCC approved for resale.

J9

J20 = GND
UouT_13
J22 = GND

Figure 3-4. Direct mode and Enable Boost without External Power supply

4. ’ LED_Manual(Q);
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0UT3

RGB Module

USB2ANY_12 SDA_12

[
[ iee

J18 scL_12

UCC U2ﬁ 12 ULED_U2A_12

J26
UCC 12 ULED_12

Tps UCC_EXT_12 ULED_EXT_12
LP5812 Module Tps @

J27 D3

-0.-

GND

|Z|Jl7

SYNC
02
[0 fcs

UouT_
J12

13

ULED ¢

ULED_12

. . J3 Dl

OUTl

3 =
0UT2

J23

GND
0UT3_12
J36,
oUT2_12
J35
oUT1_12

TcM-mope o0 EN-13

R 0uTO_13
- = = J13
0UT3 0UTO  0UT1_13
Ji4| mm
0UT2_13
34 315] mm
‘0UTO_12  OUTO  OUT3, OUISI3

E]Jaa t i [: ‘ ‘316 mm
DIRECT—HUDE
D8 D7 D6 D5

0UT3 OUT2 OUTl OUTO

WLED Module

LP5813 Module

w UIN_EX’E]ZB

™1

vin13filgz  VIN.U2A_13

L1
Cl —

32
“lsu
il c2

J30

R4[
RS0 1]

Dm

<
=3
Q
C

USB2ANY_13

i3 TEXAS

INSTRUMENTS LEDO K]
LP5813/LP5812WCSP EVM

For evaluation only; not FCC approved for resale.

J20 = GND
UouT_13
J22 = GND

Figure 3-5. Direct mode and Enable Boost without External Power supply

Trademarks

LaunchPad™ and Code Composer Studio™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.
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is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.
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